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Laparoscopic laser cholecystectomy:
results of the technique in 210 patients
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The results of laparoscopic laser cholecystectomy (LLC) in
a consecutive series of 210 patients, operated on between
May 1990 and August 1991, were assessed to analyse the
advantages of the technique and to detail the causes of any
technical problems, failures, or complications. The opera-
tions were performed by JMcKW and ADNS.
A success rate of 98% (206/210) was achieved with a minor

complication rate of 130 (26/210) and major complication
rate of 3°O (7/206), including three patients (3/206; 1.5%,) who
had a reactionary haemorrhage postoperatively, two requir-
ing laparotomy. The length of hospital stay was 48 h or less
in over 800o (148/184) of the patients. The period of absence
from work was 2 weeks or less in over 90% (118/130) of the
patients.
Cholecystectomy can safely be performed laparoscopically

and this procedure has significant advantages over open
cholecvstectomv.

T'lhe operatioi of chOlecvstcctoi-nv was first performed bv
LaiigenbUtch in Bcrlin in 1882 I1 and since that time it
has becoIIme the standard treatmeint for gallbladder stone
disease. The morbidity and inortality associated with
cholecvstectomv haLve decreased over the last 25 years,
and mortalitv ratcs of less than 0. 10%, have been reported,
with a proccdurc-rclatcd morbiditv rate of 2.2'o0 2).
HoNwever, openi cholecvstectomv is a major procedure
inivolviing an exteisive abdominal incision, a hospital stay
o utip to I week aind a prolonged period of convalescence.
Flor this reason other methods of treating gallbladder
stones have beci developed including lithotripsv (3),
contact dissoltition 1 , oral dissolution (i) and percuta-
nIcotis stoie removal 6-8 These alternatives to chole-
cvstectomv leave the gallbladder in place and there is
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therefore a risk oft recurrent stone formation (9).
Laparoscopic cholecvstectomy does not have this draw-
back, since the diseased gallbladder is removed. We
report the results of this procedure in a series of 210
patients.

Patients and methods

Patients

At the beginning of the series, eight patients with
symptomatic gallstones who had no history of jaundice or
pancreatitis were selected as suitable candidates for LLC.
Of these eight, seven underwent successful LLC; the
procedure was abandoned for technical reasons (see
below) in the last patient who therefore had an open
operation. Since that time there has been no selection of
patients for LLC, the procedure being offered to all
patients requiring surgery for gallbladder stones.
However, one patient opted for open cholecvstectomy
rather than LLC out of choice and another patient who
also required hysterectomy and bilateral oophorectomy
for ovarian carcinoma underwent an open operation.
Patients with a history of jaundice or pancreatitis, or
abnormal liver function tests were referred for endo-
scopic retrograde cholangiopancreatography (ERCP)
preoperativelv and, if this revealed stones in the common
bile duct, endoscopic sphincterotomy was performed.
A series of 210 patients (53 (25%0) male; 157 (75%)

female) with a mean weight of 70.3 kg (range 40-117 kg;
25')% of the patients weighed more than 80 kg) were
operated on between May 1990 and August 1991. Their
ages ranged from 17 years to 85 years (mean 46 years) and
90/'o of the patients were over 70 years old. The indication
for surgery was biliary colic in 165 patients (79%), acute
cholecystitis in 24 (1I '/O), both colic and cholecystitis in
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15 (7%) and pancreatitis in 6 (3%). Nine patients (4%)
were found to have an empyema due to obstruction of the
gallbladder. The mean duration of these symptoms
preoperatively was 21 months (range 4 days to 20 years).
Eight patients (4%) had a history of pancreatitis and 13
(6%) had a history of jaundice.
ERCP was performed before cholecystectomy in 12%

(25/210) of the patients, including those with a history of
jaundice. In four patients ERCP was unsuccessful
initially; of these four, two had repeat ERCPs, one
underwent percutaneous antegrade cholecystography
which showed a normal common bile duct, and the other
intravenous cholangiography which also demonstrated
no stones in the duct. In one patient the ERCP was
complicated by a small retroperitoneal air leak, but this
did not cause any clinical problems and in all other cases
ERCP was uncomplicated.
A total of 46 patients (22%) had undergone previous

abdominal surgery and this was not considered a con-
traindication to LLC. In 32 of these patients the previous
surgery had resulted in an incision in the lower abdomen
only (paramedian 2, midline 6, Pfannenstiel 15 and
gridiron 9) and nine patients had had previous laparo-
scopic surgery. However, four patients had either mid-
line (2) or paramedian (2) scars in the upper abdomen as
a result of previous gastrectomy. Percutaneous removal
of a stone in the gallbladder had been performed else-
where on one of the patients, resulting in a biliary fistula
and recurrent stones. Dissolution therapy had failed in
three of the patients and in two of these lithotripsy had
also been unsuccessful; another patient had been con-
sidered unsuitable for lithotripsy because Hartmann's
pouch was obstructed by a stone interfering with
gallbladder emptying.

Methods

All patients were informed of the risks and benefits of the
procedure preoperatively and consent to proceed to open
cholecystectomy if necessary was always obtained. The
four-port technique of laparoscopic cholecystectomy
has been described in detail elsewhere (10,11). Briefly,
the patient is placed in a supine position; we no longer
insert either a nasogastric tube or urinary catheter
routinely. The operating team usually consists of the
surgeon, a camera operator, anaesthetist, scrub nurse
and circulating nurse.

Using the Veress needle, a pneumoperitoneum is
established with CO2 gas and a 10 mm 00 diagnostic
laparoscope is inserted through an umbilical puncture
site. The peritoneal cavity is inspected and trocars are
inserted under direct vision through three further punc-
ture sites (ports) in the epigastrium, right upper quad-
rant and right flank. The latter two ports are used for the
introduction of grasping forceps to retract the fundus of
the gallbladder and Hartmann's pouch.

Blunt forceps are placed through the epigastric port
and are used to dissect the cystic artery and duct. These
structures are divided between double clips using a
multiple-clip applicator inserted through the epigastric

port and the gallbladder is then dissected from the liver
using the SLT 60 NdYAG contact laser, which produces
haemostatic cutting and vaporisation. Throughout the
procedure heparinised saline is used to irrigate the
operative field and prevent the formation of clots which
would be difficult to aspirate at the end of the operation.
Once free, the gallbladder is removed through the
epigastric incision. After a final inspection of the gall-
bladder bed and the peritoneal cavity the pneumoperi-
toneum is released and the wounds are closed with 1 or 2
skin sutures.

All patients were prescribed oral and intramuscular
analgesia which was then given as required. Patients were
discharged when they were tolerating a normal diet,
voiding well and pain was controlled with oral analgesia.
No attempt was made to press patients to leave hospital
before they felt able to cope at home.

Results

The laparoscopic procedure was completed successfully
in 206 patients (98%), but had to be abandoned in favour
of open operation in four of the 210 patients (2%). The
causes of failure were unsatisfactory visualisation of the
gallbladder (1), breakdown of the camera (1), adhesions
as a result of previous surgery rendering the procedure
impossible (1), and damage to an aberrant segmental bile
duct (1). In this last case, laparoscopic division of the
duct, from which the gallbladder arose directly, revealed
an upward continuation of the duct as a segmental right
hepatic duct. The upper end of this small duct was tied
off at open operation and the patient made an uneventful
recovery.
The majority of the patients (60%) had multiple stones

less than 1 cm in diameter; 25% had multiple stones 1-
2 cm in diameter; 8% had stones 2-4 cm in diameter and
three patients had a 4 cm stone. Eight patients (4%) had
only biliary sludge and three patients had no stones. Of
these three, one had undergone oral dissolution therapy
but had remained symptomatic, another was found to
have a hamartoma at the neck of the gallbladder and the
third patient was found histologically to have acalculous
cholecystitis. In 21 patients (10%) one or more small
stones were lost in the peritoneal cavity and in all patients
with stones 1 cm or more in diameter either the epigas-
tric or umbilical incisions had to be extended slightly to
allow the gallbladder and its stones to be removed.

Operative cholangiography was performed in two
patients in order to define the anatomy of the biliary tree;
in one of these patients the cholangiogram was unsuc-
cessful because the unusually wide cystic duct could not
be occluded with a clip around the cannula.

Operating times were assessed by dividing the patients
into four groups: group A (patients 1-50), group B
(patients 5 1-100), group C (patients 101-150) and group
D (patients 151-210). The mean operating time for
group A was 92 min (range 32-300 min), for group B
86 min (range 40-185 min), for group C 77 min (range
25-200 min) and for group D 73 min (range 25-
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180 min). It therefore appears that the operating time
has fallen steadily and the times for groups A and D are
significantly different (t test P<0.05). The mean laser
time, which represents the time taken to dissect the
gallbladder from the liver, was 23 min (range 4-90 min).
In 49 patients (23%) a tube drain was left to the
gallbladder bed and removed 12 or 24 h later.

Operative difficulties were encountered in 25 of the
patients who underwent successful LLC (25/206; 12%)
and there were purely technical problems with the
equipment in a further 28 patients (28/206; 14%).
Operative difficulties included difficulty in grasping a
distended gallbladder, which very occasionally necessit-
ated the enlargement of the right upper quadrant port to
accommodate bigger grasping forceps and bleeding from
the gallbladder bed which in one patient required the use
of a fifth port to enable retraction of the transverse colon
inferiorly in order to improve access to the bleeding
point. In another patient a separate 2 cm supra-umbilical
incision had to be made in order to retrieve a large stone
which had fallen out of the gallbladder and could not be
manipulated through the umbilical incision. On another
occasion the gallbladder was dropped while being mani-
pulated through the umbilical incision and it took 30 min
to retrieve it from the pelvis.

In two patients the laser failed and diathermy was
therefore used to dissect the gallbladder from the liver.
In another 11 patients diathermy was used in addition to
the laser in order to achieve haemostasis.
Two patients developed surgical emphysema, and in

one this was associated with a pneumothorax requiring a
chest drain for 2 days. This latter complication was due
to a very high intra-abdominal pressure resulting from
incorrect connection of the exhaust tubing to the CO2
insufflator. Air was used early in the series to cool the
laser tip; on one occasion the tip inadvertently entered
the liver resulting in an air embolus in one patient. The
patient suffered a sudden fall in oxygen saturation; the
pneumoperitoneum was released and 100% oxygen
administered with rapid and complete recovery (12).
Subsequently the laser tip was cooled using CO2 gas.

In the postoperative period most patients (57%)
required only oral analgesia although intramuscular
analgesia was available if required.

Details of the length of hospital stay were available in
184 patients (88%). The great majority of the patients
(80%; 148/184) left hospital within 48 h of the operation.
A further 11% (20/184) left between 60 h and 72 h
postoperatively and eight patients (4%) were in hospital
for 4 days. Three patients had a reactionary haemorrhage
from the gallbladder bed after LLC. Of these three, one
did not require a laparotomy and left hospital 7 days
postoperatively; the other two required laparotomy
within 24 h of LLC and left hospital 6 days and 10 days
after the original procedure (Fig. 1). The four patients in
whom LLC was abandoned in favour of open operation
left hospital between 5 and 12 days postoperatively.
Of the patients who underwent successful LLC, 130

(63%) were asked how long after the operation they had
been able to return to normal activities-whether this be
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Figure 1. Length of hospital stay and period of absence from
work.

work, shopping, housework or travelling: 51% (66/130)
had returned to full normal activities within 1 week of the
procedure and 91% (118/130) within 2 weeks. All but
five patients who had LLC had returned to normal
activities within 3 weeks of the operation (Fig. 1), and
two of those who stayed off work for 3 weeks said they
had only done so at the insistence of their general
practitioner.

Postoperative complications developed in 33 patients
(33/206; 16%). These were minor in 26 patients consist-
ing of small areas of cellulitis around either umbilical or

-. -. -. -. -. -. -.
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lateral incisions (11 patients), pyrexia (6 patients), respir-
atory complications (3), shoulder-tip pain (3) and urinary
retention requiring catheterisation (2). One patient
needed a blood transfusion postoperatively. All of these
problems resolved within 3 days of the operation.
However, major complications occurred in 7 patients

(7/206; 3%). Three patients (3/206; 1.5%) had a reaction-
ary haemorrhage from the gallbladder bed. In the first
case it was possible to aspirate the haematoma laparo-
scopically; in the other two cases laparoscopic aspiration
was unsuccessful and laparotomy was needed to evacuate
the haematoma; subsequent recovery was uneventful.
Two patients developed serious wound sepsis post-

operatively requiring further surgery. One of these
patients was an elderly man on steroid therapy for
connective tissue disease whose wound abscess had to be
drained and who subsequently left hospital 5 weeks after
LLC. The other patient was a diabetic woman who
required extensive excision of necrotic subcutaneous
tissue and eventually left hospital 6 weeks after LLC.
One patient developed urinary retention and ulti-

mately required transurethral prostatectomy. One
patient became jaundiced 6 days after LLC owing to a
stone at the lower end of the common bile duct; endo-
scopic sphincterotomy was performed and the stone was
extracted without further complication.

Discussion

Although the first laparoscopic cholecystectomy was
performed by Mouret in Lyon in 1987, it was McKernan
and Saye who first used the laser to dissect the gallblad-
der from the liver in 1988 and their results in a series of
six patients were published the following year (11). The
technique is now established in a number of centres in
the USA, Europe and the UK (10,13). The benefits
claimed for the procedure include a shorter hospital stay
leading to reduced costs, less pain and a shorter period of
convalescence (13,14).
The results reported here fully support these claims,

with 80% of patients leaving hospital within 48 h and
91% returning to normal activities within 2 weeks. By
contrast, it has been reported that, in a series of 115
patients who had had open cholecystectomy, 62% were
unable to return to work or normal household activity
within 6 weeks of operation (15). In the early part of the
series we were fearful of discharging patients too soon
and undoubtedly many more of our patients now go
home at 24 h. The failure rate of 2% compares well with
experience in other centres and may be reduced as
experience of the procedure increases. For example, the
patient who required open cholecystectomy early in the
series because of poor visualisation of the gallbladder
would almost certainly have undergone LLC successfully
later in the series, and the patient who had an open
operation because of camera failure underlined the need
for readily available skilled technical help.
The laser is an expensive but valuable aid to LLC. We

have found it to be more precise than diathermy and less

likely to perforate a thin-walled gallbladder. However,
diathermy has been more effective for cutting thick and
inflamed tissue and we have used both methods to dissect
the gallbladder from the fossa.

Although operative cholangiography can be performed
during laparoscopic surgery (11) the value of routine
cholangiography (16), even during open surgery, is
doubtful (17,18). Although routine cholangiography has
been shown to reveal unsuspected duct stones in 3-14%
of patients undergoing elective open cholecystectomy
(19-21), 2-12% of cholangiograms give false-positive
results resulting in unnecessary duct exploration (22,23).
Even if duct stones are missed at operation it is likely that
many either pass spontaneously or remain asymptomatic,
since large series of cholecystectomies without cholangio-
graphy have been reported with an incidence of residual
duct stones of only 0.2% (17,24).
However, since it has been shown that abnormal liver

function tests or a history of jaundice or pancreatitis are
reliable indicators of common duct stones (25), our
policy has been to perform selective preoperative ERCP
and endoscopic sphincterotomy, as necessary, in all such
patients. This policy is also practised by others (26). We
have not performed routine operative cholangiography to
identify duct stones and would not regard common duct
stones as an indication for laparotomy. We therefore only
consider performing operative cholangiography when the
anatomy of the biliary tree is unclear; in this situation
a successful cholangiogram may spare the patient a
laparotomy.
The time taken to perform LLC appears to have fallen

throughout the period of this study, but the impact of
this procedure will be to increase the need for operating
time and decrease the need for inpatient beds by reduc-
ing the hospital stay. Considerable delays between
laparoscopic procedures on an operating list can be
reduced by providing more than one set of laparoscopic
instruments.
The shorter hospital stay, consequent reduced costs

and shorter time off work associated with LLC as
compared to open cholecystectomy make it a more
attractive operation than conventional cholecystectomy.
It is therefore likely that great pressures-social, political
and financial-will be brought to bear on surgeons in all
districts to offer this technique. The facilities for training
in the new technique should be available to surgeons with
adequate experience in conventional biliary surgery and
it has been suggested that approved training courses
should provide hands-on experience in diagnostic laparo-
scopy, extensive use of the Berci/Sackier laparoscopic
trainer and experience with the procedure in animals
(27). While some of these recommendations are impracti-
cal, there is no doubt that proper training is essential
before undertaking this procedure (14), and both sur-
geons and administrators should adopt a responsible
attitude towards this.
We believe that laparoscopic cholecystectomy is now

the procedure of choice when surgery is indicated for
gallbladder stones. All patients who need cholecystec-
tomy should now be advised of the options available to
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them and of the potential benefits of the laparoscopic
procedure.
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